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(54) POLYMER FOR CHEMICALLY AMPLIFIED PHOTORESIST AND PHOTORESIST 

COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED; To provide a polymer for a 
chemically amplified photoresist suitable for an ArF excimer 
laser and a photoresist composition. 
SOLUTION: The polymer for a chemically amplified 
photoresist is represented by general formula (I). General 
formula (I) shows a copolymer formed by copolymerizing two 
monomer components having the numbers of units of (a) / J* 

and (b), respectively, or by copolymerizing three monomer <r<»t-i> 
components having the number of units of (a), (b), and (c). 9 
respectively, wherein the bonding state of the two or three r , 

monomer components may be either at random or in block. 1^,, J;]— 

In general formula (I), R1 , R2 and R3 are each a hydrogen 
atom or a methyl group which may be either the same as or 
different from each other. R4 is any of a hydrogen atom, 1- 
1 2C alky! group, cyclic alkyl group, alkoxyalkyi group, cyclic 
ether group and cyclic ester group and may be alone or a 
mixture of two or more kinds of groups. The a/(a+b+c) is 
0.2-0.8, b/(a+b+c) is 0.05-0.5 and c/(a+b+c) is 0-0.5. 
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(71) [UJEA] 
[MSflJ##]000002141 

n±mx(iem]mmifP n D n jiiixm n D n jii2Tg5#8^ 

(72) [^0^#] 

[ft*]*rffl if 

n±mxiiem]mmifP n D n jiiixm n D n jii2Tg5#8^tts^-^'fh^^tti*i 

[x-T=i-K(##)] 

2H025 

4J100 

[F*-A(##)] 

2H025 AA01 AA02 AA09 AA10 AB16 AC04 AC08 AD03 BEOO BE10 BGOO CB14 CB41 
CB55 CB56 CC03 FA17 

4J100 AL03R AL08P AL08Q AL08R BA04R BA11R BG03R BC04P BC08R BC09Q BC53R 
CA05 DAOO DA01 JA38 
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a/(a + b + c)(*0. 2-0. 8, b/(a + b+c) 1*0. 05-0. 5, c/ (a + b + c) [*0~ 
0. 5Xfo& 0 



!>p l± ^ 0 lg mi j 



^<\%3mtm^y^-^m^m\ts^^j^x^x^uvox^x^^\ 
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(I) 



a/(a + b + c)[£0. 2~0. 8, b/(a + b+c) [*0. 05~0. 5, c/(a + b + c) (£0~ 
0. 5X&& 0 

M(Mn)^1000~100000-Cfcys^O % ^SfcJg(Mw/Mn)^1. 0<fcy*£<2. 0 

(X)gf#JSlfc^L4<Dl^Jll^ (Y)5fc 
(7)fFffl[::£yii£#g£1-^b£^ Xtf (z)(x), (Y);Rtf(z)£»#-f <6»fiU 
[!i*i!6] |fraH(Y)^<Z)^ffl[Zcfcy^fl^-rS^!|*^, fi!E(XMb^i^iM?* 
hl^vXhfflTKUT-l 00S*g|5[ZttLT1 ~20SM^T?fe^!i*Il5[ZlH«0)^b^ 



[0001] 
[0002] 

[ft$<D&ffi]-fe[C/1^M?*h^^^ 

[ooo3]l^l, ¥^f*(Dif mmit<Dmm***m £&ziti s &m^nm 

Rtf&MZtlXl^&o Z*lh>(D%lts #*248nm % 1 93nm N 1 57nm(7);j£:ft(7)ftT? 

ttttfisi>*\-m%mxmmuz<i\ isV^muxomtttmmT-f&tz 

£>s mfoWZT—/*—^O^tt&.'ty—^Lfr&btltdifrvtZo t^X\ KrFfflT? 
(iTK'JtKP^VX^U^, ArFfflT*l*7^'J;U^^ls is$n*ls74>&®ms F 2 mX 

it^m^®mt^^-7,®mizm^x.%m^±m^m±-rmt:mmzmm 
Ltzit^mmiy^Atmmm^tixi^o 



tLT^U ^b[3;M(7)mLNArFXJFv-7^®ffl-r^)^^f§^L/co ^(DH^ *° 
[0005] 

mmm^L^tthmm^nmt, ArFx^v^izjSL^t jt, itmti, it 

[0006] 

( 1 ) - teiC (i) v&zti&it¥MiRm7*t>is*}xt>mtf i ) t - o 



Hb2] 




a/(a + b + c)[£0. 2~0. 8, b/(a + b+c) Ii0. 05~0. 5, c/(a + b + c) [£0~ 
0. 5t^„ 

(2)ffjfE^i^iM?*hUv^^ 

J&<1 000-1 00000T?foU^O N #f&Jt(Mw/Mn)^1. 0^U^^<2. OJaT^fo 
^)±IH(1)[ZIHi)i(7)^±ifpiM7^-hUvXhffl7ts 0 'j7- 0 



(X)±IH(1)4%^L(4)(DL^t i ^75)^[ZIB«0^b^^i!^^hUvXhffl7KUT-, (Y) 

^(D^fflfz^uii^fg^-r^,^^, (z)(xk (Y)^ut(z)^^-r^,^s 0 

hffl7KUT-100SMS[5[Z^LT1~20SH«fe^±IB(5)[ZlH»(7)^±irpiM 
[0007] 

[#§^(7)||jfc<D^II]*#i^^^ 

ffl/K'JT— (JilTs r7K'j-7-j<tL^)l*. -^(D-eS^^^lc, v^p^v;u 

h(JaT, rB^xyhj^a), (^)7^UI^-K^^^t;XI*(^)T^ l J>'HHb^ 

[OOO9]^0^(7)7KUT-lzfcNt^AzL-^h«!:[is-l^(i)(3fct,NrzL-^hlftraj 
l*^i*fc[i;I^ffl«C<!:^^ o AZL-^h(7)^$(a/(a + b + c))[i0. 2 

-o. 8-efeU^b(3$?^L<i*,o. 3~o. 7-efe^o-ti[c^y,7^-huvxhffl;W 

[OOlOl^.^B^^/K'JV-fZ^lt^BZL-^Mi. -tejC(I)[Zfcl,\T3.-'>hlS 
TbJl?a$tL^2-^T;UT^T>5 1 ;UT^ l JU— hxi*2-^;u7^>^;^^<7 | ; 

/(a + b + c))[£0. 05-0. 5-efey^b[3$f^L<li,0. 1-0. 5X*fo& 0 Z*HZ& 
[001 1]^-LT,*^0J(7)7tN O| >|-7-[zfclt^CZL-'>hli, -tea(I)(ZfcL^Ti-^h 

f&rcjT*a£*i37£'j;i/&xxx;k ^7^'j;H£xxx;k -z^Hi&tJ^T^ 

-tejC(i)[cfc[t«5R 4 3&^ rtHtJ^ yfjH, xf;H s :?°Pt°;uS N ^>;uS^(7) 
7;u*;u£, *>x^;ug % ih^vxfjH, :7>^vx^;uSft<i:(7)7;U=iJrv 
■7;u^;uS, v<7P/<>^;uS % ^;uv^p^>^;uS n /^xjuSft^v^p-z 
;u^;uS N xh^tKnbf 7— -/uS^'tDSttx-^uSs r -?>p^7hx;uS N ,/ 

*T*tu R^KHUI^ tert-^;uS, /;U7f?=;H£, ^Px^^hxjuSTrfc 



#£iz&) % ^[zjsi:T#«(c/(a+b+c))T*s^o. tevmi^ttfvzz, 

(D-Ca^tlSTK'jT-IZfcLXTI*, CZL-^hl*^ja»-CI*«:<s AZL-yh&tfBn. 
flTE£«T*0. 01-0. 5£-f«SZ£#»£L<s£b[Zffg;lX[±0. 03-0. 45T*& 

(7) mm&tfXtn 7 h?^? Y-T*;l S Lfcfit t b3l tb Lfc t> 0 T*&<6 » 
[OO12]*f§0^0^UT-^[3fcMtSM5#i-^hO)$^ttPJ[3OLNT(i^[C|5l^ 

[c«fcy s 7* hl^vXhcDlUt, Jg£<fcyfl±*t!:<&;i£j&<T?«o ± E l^f *i0> if 

[001 3]*f§0J(D/-K'J-7-(7)^s[i^[cPS^^cj:^^s ^¥^^s(Mn)Tr1 
000-1 00000T»&S^t^»*L<, £blC$?£L<l*1 500~80000T?&><5 0 /K'J 

*L<I*,1. 0<fcy*£<2. OJ2lT-C&y,^[3ff*L<l*1. 1-1. 8-Cfc6o#T»# 

itETisfiti^Toj^yT-iisiiiwic^^pr^^T-feSo fc*>\ mtmw 

^■St;^M^I*,GPC(^U/^-5x-i/ 3 >^PTh^7-f-);|iJS(C«fey 

;liJ^(ixh^tKP^>^tU^^<tLT^fflL, SSEmI . 0ml/«\ *7ASJS40°C 
©^■^HJfBLfco *{*:TOSOHMHLC-8020, 4£ttif§:TOSOHMHLC-802 
0(Z|*lfli(7)RI^tU^,^/fffl±I^A:BS?PmxMSHODEX KF-802/1*, KF- 
803/1 * N KF-805/1 £^*ve>lf£ffl Lfco 

[001 4]$i^T*^0J(7)/-K l J-7-(7)S^)S(3OLNrlK0^-r^)o *#§ ^(7)^(7)*° 
^v*;USl^ ^T>S£[3<fcy£j*«z£j&^£.&#, ^hl^XHDft 

(DtH^S^^O^Trfe^CDfZ^LT, ATRP&li, ®^(£Mfli#fMSJtTfm 



:7x/>&<!:<7)i^b^^lf bft& 0 M^LTIi, J^bil-i^ ^bB-isKDffi, ;u 

m^mffiztumits mw±mz?zm£v&ztxmte®m±m^tiz>o i-tm 
wmm^tLxit, 2, 2' -eeuv^u, 4, 4' -v^\Jrv;u-2, 2' -eeus^ 

4, 4' -vtert-^>;U-2, 2' -tfbf'JvJk 1 , 1 , 4, 7, 7-^>^fJl/ylf U 

>hU75>^<t^(f bti^ 0 £fc;i^-^A2+m£teffl«:l£(^ h'j-rv^ 

[001 5]*^W0)7K'j7-<Z)^fi£J5f5lzfclNTI±, ^l^i:r;^S^ffl-r^)-<t 

K^tKP^>(THF) N v^u^uatsKCdmf), v^;UT-trh7SK\ v^^;ux 
;U/1n^vK(dmso), h;ux>, pgmea n fLi&x^;u s v^p^+f 

#\ mft=Es?-itw,m, mmte£(DMmm j ¥xm£-$mxfo& 0 ^ b&mzfc 

cxs mmm^^-^mmt^cDti^A^mLx. $Emwmzm£Lxts<zt 

mt^m^yt^jx^mt^-tLxit^mzLi^ 

[ooi6];^[z s *ii6wa)^Jitss^hue?xhiflja«!i(J2iT, nRtfLtoiti^iz-D 

Ts r«S|fijti,\3)$-^ja^LTE^LT«:*t,<D-C&*o *«K<D*flJiMJ!l£7;J-h 

% /K'jT-fzJlftft^JSJ&tf^ao JM«[z[£, AzL->yh(Dv^P^v;L,S, 
BZL-^h(D2-^;UT^V>T;US,$b[3CZL-«>h^^ftS^$-tirLN^ii^ 
[*C^yha)R 4 (R 4 JtoKi!iJl^ 

[OO17](Y)^It^^^ij*^0^(D$fl^T:-ffllNb^^^Ii^*^J<!:LT(i^[z|5l^ 

^^^^.xyU/ls-^A^i^f^xyu^^xx^Ki, 2, 3-HJ(^;^ 
*>x;utM<.— h) ;2, 6-v-hP^<>v;uh;ux>x;U/l-^— h N ^>W>hvu— h 
;Uh;Ux>,1xX/1s^— h) ;2-K>yy;u— 2-tKP^v-2-7x-;ux^;uh;Ux 
L^Tt c );L^c 6 _ 10 ■7 l J— ;u— c,_ 4 -7;uJF;uh;ux>x;u^— h) ; y^i- ;uvx;U/1s> 

>x;U/1s-;u^<^(7)hU7U-;ux;U/i-x-^A^(^[zhU^x-;ux;U/1-s-^A^)^ 



tlteti^ *sx*s-o Aikmmfos ^7 , J-;i//\p-^Affisi*ft:[i?7 , J-;ua-K 
[001 8]^Iif§^^ij(7)IB^M[i^[zPl^$^d:LN^\ fraETK'J-7-1 OOliSPC^ 

^9^u)m^^(omf&mzm^^mmtLx[tsm^)^-t%mn 

^PV;um^h>^xx^;Uli.x-^;u|i,75K#fI^^7K^^^^lf^)- 
<!:^^,Mf^^[z[i^ 0 pei>>^u=i-;^y^;i,x-x;u7^x-h(PGMEA) N 
?PbfU>#'j3— ;i^/x^;n— r;u7-trx— K x^u-fepy^T-trf-K ^ 
;HrPv;u?7-trx— k ^u-trpy^^-trf-k *Mf*>x^;i/?pt?**— k 
xMp>x^u^pt°7r*-k ?LIi^;k ILigx^;u s ?LI£?>;k ifilx^k if 

mm&. mm&mfc, $t±&> mm^vrnw, a^cdbw, mm<DWi& 

^b, pgmea, xh*vxT;u? 0 Pt°**-k IL»x^;U3&^[zff*LL^o cftbte 

m*<j) : Mnm%{£mLxib&i\ 

[0021 ^^iM^hUvxhffl/Ku^-^Lr^^ti^t 
<&t\ 2m^^L3m^a)ix^h^^^j*Jt^^-rsc < t(c«fcy s itK^x 
y^x/tsu mm®.* mM^^xH&fcm).mm&fo±tt&zttfx-ztz 0 ^ 
ts^-o^^itLXAjRp^mi^ztizM s z^mm^^zm±^^ 

[oo22]jaT(3, xmmmmmm&jj&zmwt&o rr\ Mtw-twut 
Mm±#\t&s a)mmz%m?& 0 *a>n. &mz&) s mtm^w^v^izn. 

i\ mmts ±Bi<D&m#&&m<DMX'mffiLxt>&i\ sst m^mmo^mm^ 

mmmT'&.yjjw-izmmmtfo. 1 jumJiiT^PTFECTKu^h^u^px^u 

ii6^^^^s^/c^[c?E±i N isitifptt^o s^-rsisgi*, <7^xi oo 
^T0<? i )->^-A^x\xmm^Lt^^m^mmmt^0mm^m-rhz 
tt>W£u\ stzs A-s<j-?-fo&iMmm%iz-o^xiz, &miz&y s &m*m®& 



[0023] 

[0024] 1. ^°'jT-0)^J*(||Jfe«IJ1)^P^>;U^ij^-h(5g),2-^;U 

-2-7^T>^;i/^^ l JU-h(5g) s xh7tKP^>(THF)(23.3g) s fc<i;r;i 

□ ^EX^;U/Oif>(0.925g)^ N ^-*;UX^— =7— ^^^L/iHOP5tLJl^X=l[Z 

ft (*>z?n=E - tfx ( MJ?^ ;u*x^» ) _y^-;u (n) s 0.31 2 g ) £;^n u #SLTfi 

^'jU-h97°/oT?&o^ 0 ^^^^ 

M^LT^^L^TKUT-^jliilzrisytliL, 40°CT?MJ±T1 B 
^«LTgM(Z)7tx 0| JT-^fc 0 *7tx°'jT-<D, GPClZj^ij^Lfc/K'JX^UV&lt 
<Dift¥^:*H L M = 7800, #lfcJt = 1 . #'J-7-*<DJift$Mfc*[*, a/ 

(a + b + c)=0. 58, b/(a + b + c)=0. 42T?&ofc 0 

[0025](3IM2)v>7P^V>lU^^ l JU-h(5g),2-^>il,-2-7^T>^;i, 
^^<7'JU-h(5g),THF(39g),^t;TyeX>rV^5 1 P-h l J>'KAIBN)(0.3g)^^- 

UU— h95%, 2-^^;U-2-T^V>5 1 ;U^^UU— h97%-efco/co / \ J F H ^> _ e 
IS2fcl£U 40°C-e;JlEET1 B^LTi W<D/-K'JT-$-^fc 0 **°'J7-<7) N GPCT? 
;liJ^L^° l MTU>^W(7)lft 2 F^^M = 5350,^Jt = 1. 39T'feofc 0 /-K'j7 
— ifi<DJ5fc#tt*l**a/(a+b + c)=0. 58, b/ (a + b + c) =0. 42T?&ofc„ 
[0026](|IWiJ3)v>7P^v;U^^ l JU-h(5g),2-^;i,-2-7^7>^;U 
P^ij u-h (5g) , ZtTJbTW U-h (2g) , xh^tKP^XTHF) (23.3g) s fccfctfl 
-^P^X^;UK>-tf>(0.925g)^,^-*;UX^— ^— ^^^L7iHOP5tLJl^X 

( v?^p =e - ex ( hj^;u*x?^» ) (n) s 0.31 2 g ) g-^jjn u #slt 

fiL?L£24B#P B 1$i(7fco#X^P7H?^^ 

tz=ES7— JSJS^I** V<7P^v;U^^'J U— h95%, 2-^^;U-2-T^T>^ 

C«t[Z«feyj|i|g7K'jT-^fc 0 *§j*/K'jT-^fcg|#-r^JSftlifiE(*, 
HF;£$£St£i^II1-&^T:^ 

ifidTfl&ytiJU 40°CT*liJET1 B^<JiLTgft<7)/-K'J-7-£!#/co */K'J-7-<D, G 
PC[Z £ fcU;lij^L^7K i ;X^U>^W0^¥^^S = 8OOO,^Jt=1. 78T*&o 



fco/K'J"?— i£<DJ*#ifc¥[**a/(a + b+c)=0. 44 % b/(a + b + c) =0. 32 N c/ 
(a + b + c)=0. 241?&ofc 0 

[0027](||WiJ4)v^P^v;^^'JU-l-(5g),2-^^;U-2--7^-7>^;U 
^/7ijL/-h(5g),7 l h7tKP^7>(THF)(23.3g) s ioJ;t>*1 -?P^X^;i,/<>-tf> 
(0.925g)£, ^-^;UX^-^-^^LfcHOP5tLJS^X=i[Ztt^ s £<;£3?£ 

7;u^>7JX£n£#&Mli§flLfco *<D&* -^iHgft(y^p^-ex 

(h'J^;U7KX^>))-^;i/(II) s 0.312g)^JPL,#iaLTM3SE*24B#rBllliltfc^ 
<7P/sJrv;U^^^'JLy— h95%, 2->^U-2-7^-7>^;U^^^ l JU— K97%U 

tea is^n^^^y^-vm , MLtzmn^i L )i7 / p , j^-Hmm^^mt, 95% 

14tt*«ftlLfc/-t«'J-7-(DTHF}S^li^Ba#^ s jgjiLfco ;*;S^Jr^>(Z;± 
M<tLT^^L/-c7K'J-7-^;j|ii(3TffsyaiL, 40°CT?MJ±T1 BffiJSLT 

^■ = 9800, #ifejg=1 . 85T?&ofc 0 7K'jT-^(7)^J:b$[i, a/(a + b + c) 
= 0. 44, b/(a + b + c)=0. 32, c/(a + b + c) =0. 24T?foofc 0 
[0028](ibl^iJl)2-^;U-2-7^-7>^U^<7UU-h(5g)^>>il,7^ l JL/ 
-K(5g) N THF(39g) N ^t;7yeX'rV^5 1 P-h l J;KAIBN)(0.3g)$-^±l-±i;UX^ 

;i/**£'JU— h97%, 7T;U7<7 l JU-h95%-efco7io Cft^^-tf-^HftlKU 
40°C-e;JlEET1 B^LTg Wa)7K'JT-$-^fc 0 ** 0 'J"7-(7X GPCT'/l^Lfc/K 
UXxU>&3t<DW*g#-« = 9000, #tfejg = 2. #'J-7-*<DJ5ft# 
J±$(£, b/(a + b + c)=0. 36,c/(a + b+c)=0. 64T?&ofc 0 
[0029](ik$^ij2)v^P^v;U^^'JU-h(5g)^>;U7^ l JU-h(5g) N THF 
(39g) N Sr>*7yeX-rV^P-h'J;KAIBN) (0.3g)£^-*;UX£— 7-£ig^L 

— jsJS^b^SLfc^/T— JSfS^I*. i/^p^^>;u^^'JU-h95% s ^>;U7 
<7'JU-h98%-C&ofco -tL^^>-eS;ML, 40°C"eMJ±T1 B^LTg 

M = 8500 N #lfcJt = 2. 52T?feo/i 0 7K l J-7-cp(7)^^J:b$[i,a/(a + b + c)=0. 
42 N c/(a + b + c)=0. 58Tf&ofc 0 

[0030]H MJT-#btLfc^ 0 'jT-fzo^T,GPClz t fcSIS¥^^ : F-MXt;^ : F-M 
NMR^*f$-fr^ofc 0 HJfB0!l1 £213*31, vt(*s GPC-^-V— h*Hl (3, N 

MRf^-h*H2[:fvLfc, 

[0031 ]2. ^1 J^i^) <7) f^-fffi ( 1 ) iKS /zJt^ <7) M ^Sfe#'J T: ^# ^^Lf- tK g 1 

0SMS^,70SM^(7)^ o peu>^u^-;^/^^;ux--T;u7-tr-T-h(PGME 



%mLtz 0 

[0032](2)^hUvXH4fl(T)l^ffi(2-1)^Jt(E 0P ) 

xe^-^-l:d;yi^Lfct, /1-xyh^V-HcT1 40°C^90#P B E D°'J'<-<7L/co 
^(7)^JSmMArFX^v7-U-Hf-BS|tSM(b>X|flPilO. 60, ffift^ftl 9 
3n m )[Z^UfI/?(7)^|^#OxXhU^;U(-7X^)^LrE^;L/co ^X\ /fry 
h^U— hlCTIAOt-CQO^raSUt^— i7(PEB)$-fTofc^, 2. 38li%(Dfh 
^^;UT>^E-^A/\-l'KP7hJF^'l'K7K;^l3j;y, 23°CTf60OT/^K;UIjE{tLfco 

ft£U ^S/<^->*ftfco ^0)15^ IttgO. l8/im(D7^7>K 
x^-X/^-M^^x^-xcDJtlii *h )£1 *M <&*S*ilz^j£-f 5z<!:;b<T-£ 
£SftM£{§Jt(E 0P )<hLfc o 

(2-2)^Jt(2-1)Ti#btl^{i^(Zt|^«^MT^L^^[Z^^^, 
(2-3)tan0^$fi[zE^M(mJ/cm 2 ),Mlfil3$I^(D7;^U^¥^Jt(n m / 
(discrimination curve) £fFj£L7c 0 Z<0ffl|§<D^ffij£tti£[Zfclt&M££lEjg(tan 

[0033](2-1)~(2-3)<Z);lS^m*Sll^Lfco 



iSMLfcjK'JT- ApftS EOF tanfl 

CiuO (nJ/cm ! ) (-) 

mms mm\ m 5.4 27. e 

mms m&ffl2 uo 5.8 13.0 

fmm mmz 130 6.2 22.5 

mem s mmm 130 5.8 25.4 

tttt»3 ItttffJl 160 15.2 8.5 

itWJ4 tfc&#J2 180 25.0 5.2 



[0034]HWn ~2[*A, B(D2fI^KD^/T-ZL-«>r-, H«J3~4[£A N B N C(D3 

zL-<yh<7)j±$[iMiET?&yi&¥t^^ 

ofc„ ftlz % 3, 4[iATRP&fZ<fcy7tfU7-££j$Lfc<DT% ^bd^itJt^ 

[R]±Lfco Jt&flfll [*A, C(7)2fI|i(7)^/T-ZL->>h, J±$£$J2[£B N C(7)2fl 

[0035] 

mt^-nmzH^m^tzyt^i>^mmm^x^)^%Bmmmm^(D 



[01] HJf5«lJlT*#btLfc/-K'jT-<DGPC^-h 
[02] HWn T5l#btl/c7K'j7-(7)NMR^-h 
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